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(57) ABSTRACT

The mvention relates to a method for preparing tissue mate-
rial. The method comprises placing a quantity of tissue mate-
rial in a closable but liquid-permeable assembly of amold and
enclosing element, enclosing the tissue maternial, guiding the
tissue material placed in the recerving space at least through a
hydrophilic liquid such as an alcohol solution, wherein water
1s extracted from the tissue material; and embedding the
tissue material placed 1n the recetving space by at least par-
tially filling the recerving space with a matrix material;
wherein the assembly of mold and enclosing element has an
orientation relative to a reference direction, and the orienta-
tion 1n one treatment step differs from the orientation in
another treatment step. The invention also relates to a device
and mold for performing the method.

12 Claims, 6 Drawing Sheets
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METHOD AND DEVICE FOR PREPARING
TISSUE AND MOULD FOR PRETREATING
TISSUE MATERIAL

TECHNICAL FIELD

The invention relates to a method and device for preparing,
tissue material. The mvention also relates to a mould for
treating tissue material and an assembly of such a mould and
an enclosing element. The invention further relates to a
method and device for extracting water from tissue matenal
and embedding tissue material with a matrix material 1n one
operation.

BACKGROUND

The study of tissue material takes place on a large scale for
histological or pathological testing, such as for the purpose of
making a diagnosis. Tissue 1s understood here to mean
organic material 1solated from, for instance, humans, animals
or plants. For the purpose of studying the tissue matenal, the
tissue material 1s cut into thin sections. By subsequently
mounting the tissue cut ito sections on slides, the tissue
material can be studied under a microscope. However, such
1solated tissue material comprises a substantial quantity of
water. This makes cutting of the tissue material into sections
difficult and 1increases the risk of undesirable variations 1n the
thickness of the sections. There 1s also the risk during cutting
ol the tissue material into sections that the tissue matenal 1s
compressed, thus reducing the reliability of the results of the
study of the tissue.

In order to obviate the above stated drawbacks, it 1s known
to pretreat the tissue material before 1t 1s cut into sections.
Sample preparation prepares tissue spec1mens for sectlonlng,,
staining and diagnosis. The known paraifin processing
method moves tissue specimens through a series of steps that
comprise a fixation step aiming to preserve the tissue; a pre-
treatment step that removes water from the specimen by sub-
mersing 1t 1n, for instance, ethanol, clearing the tissue by
contact with a clearmg agent such as xylene, and infiltrating
the tissue with paraifin wax; and an embedding step that
allows orientation of the specimen 1n a block of parailin or
other moulding fluid. A final sectioning step using a micro-
tome produces very thin sections from the block, which sec-
tions are positioned on a microscope slide for staining.

In the pretreatment step, the tissue material 1s placed in a
container permeable to the relevant liquids and brought into
contact with the different liquids. A known device for pre-
treating tissue material 1s described for mstance in US 2011/
0171088 Al. Such an apparatus (known 1n the art as a tissue
processor) comprises a tissue treatment chamber connected
to a number of containers for different pretreatment liquids
such as alcohols, xylene and paraffin. Tissue material 1s
arranged 1n a container permeable to the liquids and placed 1n
the tissue treatment chamber, wherein the liquids flow
sequentially through the tissue treatment chamber and the
tissue material 1s brought into contact with these liquids.

For the purpose of embedding 1n a matrix matenal the
pretreated tissue material infiltrated with paraffin, according
to the known method, the tissue material 1s taken out of the
permeable container and placed in a mould. A known mould
here comprises a housing, prowded with a recerving space for
the tissue material and an opening for placing the tissue 1nto
the recewving space. A known mould for embedding 1s
described in WO 2009/13525775 Al and comprises, 1n addition
to the housing and the recerving space, a container permeable
to paraffin which functions as cover for the housing. After

10

15

20

25

30

35

40

45

50

55

60

65

2

placing of the tissue matenial in the receiving space, the
receiving space 1s closed with the cover or cassette and the

whole 1s treated 1n a separate embedding device, which 1s
likewise described mmn WO 2009/152575 Al. Following
embedding of the mould, tissue material and cover 1n amatrix
material, the mould 1s removed, wherein the cover remains to
which 1s connected a projection in the form of the receiving
space and comprising the tissue material. Diverse matrix
materials are suitable for embedding purposes. The only pre-
requisite 1s that the matrix material can be brought from a first
state, 1n which the matrix material 1s flmid for the purpose of
embedding the tissue material through penetration of the
matrix material into the tissue material, to a second state 1n
which the matrix material 1s cuttable. A suitable matrix mate-
rial 1s paraill

in. In the cuttable state the tissue 1s cut mto
sections, mounted on a glass slide and the tissue matenal 1s
ready to be studied. During cutting 1nto sections, the embed-
ded tissue material 1s secured with the cover in the microtome
apparatus.

The above described known method for preparing tissue
material 1s relatively labour-intensive and 1involves the risk of
the tissue material being unnecessarily damaged during
removal of the pretreated tissue material from the container
and placing thereof in a mould. Tissue material can also be
undesirably exchanged with tissue material from another
container, thus reducing the reliability of the origin of the
tissue material. It 1s further of great importance that the tissue
material 1s placed 1n the correct orientation 1n the mould.

There 1s therefore a need for a method and device for
preparing tissue material wherein the above stated drawbacks
are at least partially obviated. An object of the present inven-
tion 1s to provide for the above stated need.

SUMMARY

The mvention provides for this purpose a method for pre-
paring tissue material, comprising the steps of:

A) providing an assembly of a mould and an enclosing
clement coupled thereto, wherein the mould comprises a
housing provided with a receiving space for the tissue mate-
rial and an opening for placing the tissue material into the
receiving space, and coupling means for coupling the enclos-
ing eclement to the mould, the enclosing element being
adapted for enclosing the tissue material liquid-permeably 1n
the recerving space;

B) placing a quantity of tissue material in the receiving
space ol the mould;

C) liquid-permeably enclosing the quantity of tissue mate-
rial placed in the receiving space by moving the enclosing
clement into a closing position, wherein displacement of
tissue material placed in the receiving space through the
opening and outside the receiving space 1s prevented;

D) guiding the tissue material placed 1n the receiving space
at least through a hydrophilic liquid such as an alcohol solu-
tion, wherein water 1s extracted from the tissue material; and

E) embedding the tissue material placed 1n the receiving
space by at least partially filling the receiving space with a
matrix material;

wherein the assembly of mould and enclosing element has
an orientation relative to a reterence direction, and the orien-
tation 1n step D) diflers from the orientation 1n step E).

The method according to the invention makes it possible to
pretreat tissue material, such as for instance by extracting
water from tissue material placed 1n the recerving space of the
mould, after which the pretreated tissue material can be
immediately embedded 1n a matrix material. It 1s not neces-

sary here to take the tissue material out of a separate liquid-
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permeable container and place i1t 1n a likewise separate mould.
This 1s because the mould applied 1n the method according to
the invention makes 1t possible to pretreat the tissue matenal
placed 1n the recerving space in that the tissue material 1s
enclosed liquid-permeably and the orientation of the assem-
bly of mould and enclosing element can be changed. Because
the pretreatment and the embedding of the tissue material are
performed consecutively, the method for preparing tissue
material 1s less labour-intensive than the known method, and
particularly the risk of tissue material being unnecessarily
damaged and/or tissue material being exchanged are reduced.

According to an embodiment, enclosing of tissue material
placed 1n the recerving space comprises of coupling a liquid-
permeable wall part to the mould and displacing the wall part
into a position substantially closing the opening liquid-per-
meably. A quantity of tissue maternal to be studied 1s hereby
enclosed 1n simple manner 1n the mould.

The ivention also provides a device for preparing tissue
material, comprising a liquid container and a carrier for car-
rying in the liquid container at least one assembly of a mould
and an enclosing element as described above coupled thereto,
wherein the device 1s adapted to vary the level of the liquid in
the liquid container and to adjust the orientation of the carrier
in the liquid container. By varying the orientation of the
carrier relative to a reference direction, for instance the hori-
zontal direction, the orientation of assemblies of mould and
enclosing element recerved 1n the container 1s likewise varied.
The device according to the invention makes 1t possible to
guide a plurality of pretreatment liquids, such as for instance
a hydrophilic liquid, through the tissue material, wherein air
that 1s possibly present can escape from the mould. For the
purpose of varying the liquid level in the container the device
can for mstance comprise a pump for pumping liquid into
and/or out of the container. The device can also comprise a
teed debouching into the container for raising the liquid level
by feeding liquid into the container and a discharge preferably
located 1n or close to a bottom of the container and debouch-
ing into the container for lowering the liqud level 1n the
container by discharging liquid through the discharge.

In an embodiment, the device 1s adapted to translate liquid
held 1n the liquid container and the carrier relative to each
other. The tissue material and the liqud can hereby be dis-
placed relative to each other, whereby not only can the contact
surface of the tissue material be enlarged but whereby liquad
which has already been brought into contact with the tissue
material 1s also forced out of the tissue material and brought
into contact with liquid which has not yet been brought into
contact with the tissue material. I the liquid 1s hydrophilic
liquid, water can hereby be extracted from the tissue material
in a more eificient manner, 1.e. within a shorter period of time.

Using the device according to the invention, tissue material
can be guided through different pretreatment liquids such as
a hydrophilic liquid, xylene, paraifin and the like by placing
the assembly of mould and enclosing element 1n the liquid
container, wherein the mould 1s provided m the receiving
space thereof with tissue material which 1s held enclosed, and
repeatedly lowering and raising the level of the pretreatment
liquid 1n the container such that the tissue material repeatedly
lies respectively substantially above and below the level of the
pretreatment liquid, wherein during lowering and raising of
the level of the pretreatment liquid 1n the container the recerv-
ing space ol the mould respectively faces at least partially
downward and upward. Pretreatment liquid 1s hereby guided
through the tissue material, wherein air that 1s possibly
present can escape easily from the mould.

In a further preferred embodiment, a method 1s provided in
which the orientation of the assembly of mould and enclosing,
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clement 1s oblique relative to the horizontal direction when
the level of the pretreatment liquid in the container 1s raised.
Oblique 1s understood to mean that the assemblies of mould
and closing element are oriented at an angle differing from
zero relative to the horizontal direction. The oblique angle
preferably amounts to more than 45°, and more preferably
more than 60°. Air present 1n the tissue material can 1n this
way escape relatively easily during filling of the liquid con-
tainer.

In yet another preferred embodiment, a method 1s provided
in which the orientation of the assembly of mould and enclos-
ing element 1s substantially vertical relative to the horizontal
direction when the level of the pretreatment liquid in the
container 1s lowered. Pretreatment liquid still present 1n the
tissue material or mould can 1n this way escape relatively

casily during draining of the liquid container.

In yet another preferred embodiment, a method 1s provided
in which the orientation of the assembly of mould and enclos-
ing element 1s substantially horizontal when performing step
E) wherein the recerving space 1s filled with a matrix material
and the tissue material placed in the recerving space 1s embed-
ded. For this purpose the level of the matrix material 1n the
container 1s raised to a height at which this matrix material
can flow 1nto the mould. Matrix material present 1n the tissue
material or mould 1s 1n this way retained during draining of
the liquid container.

The method and device according to the invention make it
possible to improve the pretreatment and embedding of tissue
material 1n a matrix material suitable for the purpose. The risk
of air being present in, or 1n the immediate vicinity of, the
tissue material from which water has been removed 1s also
reduced, thereby reducing the risk of tissue material being
damaged, particularly during cutting of embedded tissue
material mto sections.

The device according to the invention makes use of a
carrier in which a number of assemblies of mould and enclos-
ing element are received. The carrier 1s rotatable about a
preferably horizontal shatt. In order to ensure that, during the
different operations wherein the carrier can be placed 1n dii-
ferent oriented positions relative to the horizontal direction,
tissue material recerved 1n the mould cannot escape but the
pretreatment liquids and the matrix material can nevertheless
flow properly therethrough, the invention provides for this
purpose a mould with coupling means which are adapted to
couple an enclosing element to the mould for enclosing the
tissue liquid-permeably in the receiving space for the purpose
of preventing displacement of tissue material held in the
receiving space through the opening and outside the recerving
space.

The coupling means can take very diverse forms. The cou-
pling means can for mstance comprise a band manufactured
from elastic material which can be coupled to the housing
such that tissue material placed in the receiving space 1s
enclosed under bias. In an embodiment the coupling means
comprise at least one coupling element adapted to couple the
enclosing element to the mould 1n co-action with at least one
counter-coupling element forming part of the enclosing ele-
ment. A quantity of tissue materal to be studied can hereby be
enclosed in simple manner in the mould. Because the enclos-
ing element encloses the tissue material liquid-permeably 1n
the recerving space, the tissue material placed 1n the recerving
space can be brought into contact with hydrophilic liquid,
whereby water can be extracted from the tissue material. It 1s
noted here that liquid-permeable 1s understood to mean that,
while liquid can displace through the wall part, the tissue
material cannot do so. The enclosing element can for instance
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comprise a wall part here which 1s provided with a plurality of
through-openings in distributed arrangement.

Although a coupling element adapted to couple the enclos-
ing element 1n only one position to the mould 1s not pre-
cluded, in another embodiment the at least one coupling
clement 1s adapted to couple the enclosing element to the
mould for displacement between a first position leaving the
opening substantially clear and a second position substan-
tially closing the opening liquid-permeably. A quantity of
tissue material can hereby easily be placed in the recerving
space 1n the position of the enclosing element leaving the
opening substantially clear, after which the tissue matenial
placed in the receiving space 1s enclosed in the receiving
space by displacing the enclosing element to a position sub-
stantially closing the opening liquid-permeably. Because the
enclosing element 1s coupled to the mould during displacing
of the enclosing element to a position substantially closing
the opening liquid-permeably, the risk of undesirable dis-
placement of the enclosing element during placing of the
tissue material in the receiving space 1s reduced.

In another embodiment, the coupling means comprise a
first coupling element and a second coupling element located
at a distance from the first coupling element for coupling the
enclosing element to the mould at two coupling positions
lying at a mutual distance 1n co-action with a first counter-
coupling element forming part of the enclosing element and a
second counter-coupling element located at a distance from
the first coupling element. A reliable method of coupling the
enclosing element to the mould 1s hereby obtained. This
reduces the risk of the enclosing element coupled to the
mould detaching from the mould.

For unambiguous positioning of the wall part in a position
substantially closing the opening liqud-permeably, the
mould comprises a stop which 1s adapted to limit the displace-
ment of a wall part coupled to the mould 1n a position sub-
stantially closing the opening liquid-permeably. This
increases the reliability with which the tissue material 1s
enclosed inthe receiving space. Enclosing tissue displaceably
in the receiving space 1s not precluded. If it 1s the wish how-
ever to enclose tissue under bias 1n the recerving space and
multiple individual pieces of tissue material have to be tested,
wherein the individual pieces of tissue material have prede-
termined dimensions, the bias with which individual pieces of
tissue material placed 1n the recerving spaces 1s held substan-
tially constant. The individual pieces of tissue material are
hereby prepared 1n a more uniform manner.

A stmple coupling of the enclosing element to the mould 1s
obtained when the housing comprises on a first side of the
mould a first standing wall extending from the stop, wherein
the first standing wall 1s provided at the free end thereof with
a first coupling element formed as a tlange, and comprises on
a second side of the mould opposite the first side a second
standing wall extending from the stop and formed as second
coupling element, wherein the second standing wall encloses
an angle with the stop. The enclosing element 1s coupled to
the mould by placing the enclosing clement between the
flange and the stop and between the second standing wall and
the stop. The first standing wall and the flange provided at the
free end thereof and the second standing wall are preferably
formed such that the enclosing element and/or the flange
and/or the second standing wall have to be deformed,
whereby the enclosing element 1s coupled 1n locking manner
to the mould.

Although the tissue material can be brought into contact to
suificient extent with a hydrophilic liquid for extracting water
from the tissue material when the housing of the mould 1s not
given a liquid-permeable form, in another embodiment, a
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wall of at least the rece1rving space of the housing of the mould
1s liquid-permeable. Bringing into contact the tissue material
from which water has to be extracted 1s hereby improved,
since during guiding of the tissue material through the hydro-
philic liqud a flow of the hydrophilic liquid 1s obtained
through the mould and along the tissue material. It 1s advan-
tageous here for a wall of the recerving space of the housing
opposite the opening of the housing to be liquid-permeable.
During guiding of the tissue material through the hydrophilic
liquid a good throughtlow of the hydrophilic liquid along and
through the tissue material 1s hereby obtained, whereby
extraction of water from the tissue material takes place effi-
ciently, 1.e. homogeneously and 1n a relatively short period of
time.

When a wall of at least the receiving space of a housing,
takes a liquid-permeable form, the liguid-permeable part of
the housing can be adapted for the purpose of embedding the
tissue material with a matrix material so that no liqud 1s
allowed through. The liquid-permeable part of the housing
can for instance thus be covered with a (substantially) liquid-
blocking covering, such as an optionally self-adhesive film.
In an embodiment the liquid-permeable wall of the housing 1s
adapted to allow passage of a hydrophilic liquid for extracting
water from tissue material placed 1in the recerving space and to
block matrix material in the liquid state for embedding tissue
material placed in the receiving space. The mould can hereby
be used without further modifications to extract water from
the tissue material by guiding the tissue through a hydrophilic
liquid as well as to embed with a matrix material the tissue
material from which water has been removed. The matrix
material will after all have a higher viscosity than the hydro-
philic liqmd, whereby the hydrophilic liquid 1s allowed
through the housing but the matrix material will be held back
by the liquid-permeable wall parts.

The mould can be manufactured from diverse materials. It
1s desirable here that at least the part of the housing of the
mould enclosing the receiving space 1s to a certain extent inert
so that 1t does not atfect the properties of the tissue matenal to
be studied, or at least only does so to slight extent. If 1t 1s
desired that the hydrophilic liquid and/or the matrix material
have a predetermined increased temperature, it 1s desirable
that the properties of the material from which the mould 1s
manufactured are not atfected, or at least aftected to limited
extent, by this higher temperature. An example of a higher
temperature 1s 60° C., at which paraifin 1s liquid. In an
embodiment the mould 1s manufactured substantially from a
material selected from the group consisting of: metal, metal
alloy, in particular steel, steel alloy, aluminium, aluminium
alloy, plastic and combinations thereof. Such materials com-
bine good strength and inertness and can be readily pro-
cessed.

In a further embodiment, the mould comprises a retainer
for tissue material placed 1n the receving space, wherein the
retainer 1s manufactured from flexible material cuttable with
a microtome and wherein at least during preparation and
study of tissue material the material 1s resistant to stains,
solvents and chemicals used for preparing tissue maternal. A
user can thus place the tissue material at a desired location 1n
the receiving space. There 1s a risk here of the tissue material
being placed at an undesirable location during placing thereof
in the mould and/or due to embedding thereof 1n a matrix
material. Because the retainer 1s cuttable with a microtome,
the assembly of tissue material, retainer and matrix material
can be taken as a whole out of the receiving space and cut into
sections using a microtome. A microtome 1s an apparatus with
which very thin slices can be cut very precisely for the pur-
pose ol making microscopic preparations.
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In an advantageous embodiment the retainer 1s adapted to
hold tissue material 1n a predetermined orientation. A user can
hereby place tissue material in the receiving space of the
mould such that a user knows how the tissue material 1s
oriented relative to the cutting blades of the microtome. A
user can hereby exert intfluence on the orientation of the tissue
material cut into sections, and thus on the reliability and
accuracy of the analysis of the tissue material.

In a further embodiment, the retainer comprises engaging,
means. This reduces the risk of the location and orientation of
tissue material placed in the receiving space of the mould
changing during for instance embedding thereof with a
matrix material. The engaging means particularly comprise a
plurality of pins extending from the retainer for the purpose of
supporting tissue material on and/or between the pins. A
retainer which 1s simple to produce i1s hereby provided,
wherein the pins provide a user with the option of having the
pins engage tissue material in many possible orientations
relative to the retainer.

The retainer can be manufactured from diverse materials.
What 1s important 1s that the material 1s flexible and cuttable
with a microtome and that at least during preparation and
study of tissue material the material i1s resistant to stains,
solvents and chemicals used to prepare tissue material. A
particularly suitable retainer 1s found to be manufactured
substantially from a silicone rubber and/or hydrogel. Such
materials not only have the above stated properties but can
also be readily shaped and are homogenous, thereby reducing
the risk of a user being distracted or becoming confused
during study of prepared tissue material.

The mvention also provides an assembly of a mould
according to the mvention and an enclosing element coupled
to the mould. For the advantages of the assembly according to
the invention reference 1s made to the mould according to the
invention as described above.

In an embodiment, the enclosing element comprises a wall
part. For the purpose of allowing passage of liquid the wall
part can comprise a liquid-permeable film. The wall part can
also be provided with a plurality of through-openings in dis-
tributed arrangement. Such a wall part 1s simple to produce
and 1s strong, can be manufactured from diverse maternals and
1s particularly manufactured substantially from a material
selected from the group consisting of: metal, metal alloy, 1n
particular steel, steel alloy, aluminium, aluminium alloy,
plastic and combinations thereof. Such materials combine
good strength and 1nertness and can be readily processed.

In a further embodiment, the wall part 1s provided, in the
position substantially closing the opening liquid-permeably,
with standing walls on the side remote from the recerving,
space, which standing walls enclose a space. A space 1s
hereby obtained for recerving matrix material. The risk of
matrix material coming to lie at undesirable locations during,
embedding of the tissue i1s hereby reduced. The space for
receiving matrix material can also be at least partially filled
with the matrix material. This strengthens the connection of
the embedded tissue matenial to the liquid-permeable wall
part 1n that a mechanical anchoring of the embedded tissue
matenal to the liquid-permeable wall part 1s obtained. A
strong connection of the embedded tissue material and the
liquid-permeable wall part 1s advantageous when the liquid-
permeable wall part 1s used to hold the embedded tissue

material during cutting of the tissue material into sections.
In order to trace the tissue material back to the different
sources of the tissue material, 1n a further embodiment the
mould and/or the wall part are provided with at least one
information surface for arranging data. Since large quantities
of tissue samples are generally studied and analysed 1n labo-
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ratories, there 1s the risk that the origin of the tissue material
can no longer be traced. By providing the mould and/or the
wall part with at least one information surface for arranging,
data the origin of tissue material can be traced back at least 1n
improved manner to the gonad-stimulating hormone from
which 1t originates. This can for instance be a number linked
to labels 1n a logbook, a database or a registration number of
a patient. These numbers can for instance be arranged by hand
using a pen. The information surface can also be made from a
material which can be discoloured by electromagnetic radia-
tion, wherein the material which can be discoloured by elec-
tromagnetic radiation comprises a radiation-absorbing pig-
ment. The radiation-absorbing pigment can here comprise at
least one of the following components: mica, pearl pigment,
kaolin, aluminium metal, aluminium silicate, antimony triox-
ide, 1ron oxide, tin oxide, titamium oxide and aluminium
hydroxide.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be elucidated on the basis of non-limi-
tative exemplary embodiments as shown in the following
figures. Herein:

FIG. 1a 1s a front view of a mould according to the inven-
tion.

FIG. 15 1s a side view of the mould according to FIG. 1a.

FI1G. 2 1s a perspective view of the mould according to FIG.
la.

FIG. 3 1s a perspective view of an enclosing element 1n
accordance with the assembly of FIGS. 4a and 4b.

FIG. 4a1s a front view of an assembly of a mould according,
to the mmvention and an enclosing element coupled to the
mould.

FIG. 4b1s a side view of the assembly according to FIG. 4a.

FIG. 5a 1s a side view of a rack for holding a plurality of
moulds of a device for preparing tissue material according to
the mvention, wherein the rack 1s oriented such that the open-
ings of the moulds face upward.

FI1G. 556 1s a side view of the rack of FIG. 5a, wherein the
rack 1s oriented such that the openings of the moulds likewise
face upward.

FIG. 5¢ 1s a side view of the rack of FIG. 54, wherein the
rack 1s oriented such that the openings of the moulds face
downward; and

FI1G. 5d 1s a side view of the rack of FIG. 54, wherein the
rack 1s oriented such that the openings of the moulds face
upward and wherein the moulds extend substantially horizon-
tally.

FI1G. 5e 1s a side view of the rack of FIG. 5a, wherein the
rack 1s positioned within the container such that the openings
of the moulds face upward.

DETAILED DESCRIPTION

Referring to FIGS. 1aq and 15, a mould for holding tissue
maternal designated 1n its entirety with 1 1s shown. Mould 1
comprises an integrally formed housing 2 which 1s manufac-
tured from a polyoxymethylene (POM) and which 1s pro-
vided with a recerving space 3 for the tissue material. Housing
2 also comprises an opening 4 (see also FI1G. 2) for placing the
tissue material in receiving space 3. Housing 2 comprises a
flat wall part 2a which connects to opening 4 and which
encloses the opening 4. Housing 2 comprises on a first side 1a
of mould 14 first standing wall 25 extending from the flat wall
part 2a, wherein the standing wall 26 1s provided on the free
end thereof with a tlange 2¢. On a second side 15 of mould 1
the mould 1 comprises a second standing wall 2d, wherein the
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second standing wall encloses an angle o with the flat wall
part 2a, wherein the angle a 1s about 45°. Also connected to
the flat wall part 2a are two protrusions 7 which extend along
receiving space 3 and form a stop for an enclosing element 6
to be coupled to mould 1. Flange 2¢ and the second standing
wall 2d hereby form two coupling means lying at a mutual
distance for coupling enclosing element 6 to mould 1 for the
purpose of enclosing the tissue material liquid-permeably in
receiving space 3 (see FIGS. 4aq and 4b). For this purpose
opposite edges of enclosing element 6 extend respectively
between the second standing wall 24 and the flat wall part 24
and between flange 2¢ and tlat wall part 2a (see FIGS. 4a and
4b). Enclosing element 6 rests here on protrusions 7. An
enclosing element 6 coupled 1n such a manner to mould 1
ensures that displacement of tissue material held 1n enclosing
space 3 through opening 4 and outside receiving space 3 1s
prevented. Although enclosing element 6 1s not precluded
from being under bias respectively between the second stand-
ing wall 2d and the flat wall part 2a and between flange 2¢ and
flat wall part 24, 1n the embodiment shown here the enclosing
clement 1s received movably relative to housing 2 of mould 1.
A bottom 2e of recerving space 3 can also be given a liquid-
permeable form here, for instance by providing the bottom 2e
with a plurality of through-openings arranged 1n the bottom
2¢. Liquid carried into the receiwving space can hereby be
discharged through the liquid-permeable bottom 2e.

Referring to FI1G. 3, an enclosing element 6 manufactured
substantially from polyoxymethylene (POM) i1s shown.
Enclosing element 6 comprises a wall part embodied as bot-
tom 8, wherein the bottom 8 1s provided with a plurality of
through-openings 9 in distributed arrangement. Standing
walls 10a, 105, 10c, 104 connect to bottom 8, the standing
walls 10a, 105, 10¢, 104 enclosing a space 11. Standing walls
10a, 105, 10¢ extend here transversely of bottom 8 and stand-
ing wall 104 encloses an angle {3 with bottom 8, wherein the
angle {3 1s about 45°. Enclosing element 6 comprises an infor-
mation surface for arranging data formed by standing wall
104. Standing wall 104 1s manufactured for this purpose from
a material which can be discoloured by electromagnetic
radiation, wherein the material which can be discoloured by
clectromagnetic radiation comprises aluminium silicate for
the purpose of absorbing radiation.

Referring to FIGS. 4aq and 4b, an assembly 1s shown of a
mould 1 according to FIG. 1a and an enclosing element 6
according to FIG. 3 coupled to mould 1.

Preparation of the tissue material proceeds as follows:

In the embodiment shown here, a quantity of tissue mate-
rial 1solated from a human body, such as a tumour tissue, 1s
placed inrecerving space 3 of mould 1. Material 1solated from
for instance animals or plants can however also be placed 1n
receiving space 3 of mould 1. Enclosing element 6 1s then
coupled to mould 1. The standing wall 104 of enclosing
clement 6 1s placed for this purpose between the flat wall part
2a and the second standing wall 24. Enclosing element 6 1s
coupled to the mould as shown 1n FIGS. 4a and 45 by carrying
standing wall 105 of enclosing element 6 1n the direction of
flange 2¢ and urging 1t under flange 2¢ by elastically deform-
ing flange 2¢ and the standing wall 26 of mould 1. The
enclosing element rests here on protrusions 7. The tissue
material placed inreceiving space 3 1s enclosed here inreceiv-
ing space 3 in the position closing the opening 4 liquid-
permeably by the enclosing element 6 coupled to mould 1.
Water 1s extracted from the tissue material by subsequently
guiding mould 1, provided with tissue material enclosed 1n
receiving space 3, through a hydrophilic liquid such as an
alcohol solution. The level of the hydrophilic liguid relative to
mould 1 1s preferably lowered and raised repeatedly here,
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wherein the tissue material 1s repeatedly situated respectively
substantially above and below the level of the hydrophilic
liquid. During the lowering and raising of the level of the
hydrophilic liquid relative to the tissue material the receiving
space 3 of mould 1 respectively faces at least partially down-
ward and upward. Air present 1n the tissue material will
hereby escape from the tissue material, whereby the extrac-
tion of water takes place in improved manner, 1.€. 1n a shorter
period of time 1n which a larger quantity of water 1s extracted.
Alfter extraction of water from the tissue material the recerv-
ing space 3 1s filled with paratfin, by having the paratfin flow
through the bottom 8 of enclosing element 6, which 1s pro-
vided with a plurality of through-openings 9 1n distributed
arrangement and 1s thus liquid-permeable, into receiving
space 3, whereby the tissue material which 1s placed inrecerv-
ing space 3 and from which water has been removed 1s
embedded with paratfin. For this purpose the parailin can be
fed in simple manner through the enclosing element 6

coupled to mould 1 and 1nto receiving space 3. The space 11
enclosed by the standing walls 10a, 105, 10c¢, 104 1s here also
at least partially filled with parailin. The parailin present 1n
receiving space 3 and the space 11 enclosed by standing walls
10a, 105, 10¢, 104 here forms one whole and thereby makes
a mechanically anchored connection to enclosing element 6.

The tissue material 1s hereby prepared and can be turther
processed. The tissue material must for this purpose be cut
into sections. This can be done 1n simple manner as follows.
Enclosing element 6 1s uncoupled from mould 1, wherein the
paraifin present i1n receiving space 3 and the space 11
enclosed by standing walls 10a, 105, 10¢, 104, and thereby
the tissue matenial, 1s likewise released from mould 1. By then
engaging enclosing element 6 with a cutting device, prefer-
ably on one or more standing walls 10a, 105, 10c¢, the tissue
material can be easily cut into sections. Because standing wall
10d 1s provided with an information surface, data of the tissue
material are coupled to the tissue material during preparation
and cutting thereof into sections. This decreases or even
reduces to zero the risk of the origin of the tissue material no
longer being traceable.

Reterring to FIG. 5a to FIG. 5e, a rack 20 1s shown which
1s connected for rotation about a shaft 21 to a frame (not
shown) of a device, not further shown 1n detail, for preparing
tissue material. Rack 20 1s manufactured from plastic and
comprises two side walls 22, between which holder elements
23 extend. Between holder elements 23 can be placed moulds
1 (moulds 1 are according to the invention and therefore
provided with enclosing elements) for holding moulds 1
between holder elements 23. The rack 20 provided with
moulds 1 1s placed in a container 24 for pretreatment liquids,
this such that rack 20 1s rotatable about the shait 21. The
device 1s provided for this purpose with drive means such as
a drive motor. The horizontal orientation of rack 20 shown
here provides for an oblique orientation of moulds 1 relative
to the horizontal direction. This orientation 1s appropriate
when the level of the pretreatment liquid 1n the container 24 1s
raised from the bottom of the container 24 to beyond the
horizontal level of rack 20. In this way air possibly present in
the tissue can displace upward through the liquid and out of
the tissue during filling of the container 24 with pretreatment
liquid. In FIG. 5a the moulds are oriented at an angle to the
horizontal direction of about 45°.

In the orientation shown in FIG. 55, rack 20 1s rotated 1n
clockwise direction around shait 21 through a predetermined
arc relative to the orientation shown in FIG. Sa. In the orien-
tation shown in FIG. 5¢ rack 20 1s rotated in counter-clock-
wise direction around shait 21 through a predetermined arc.
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In the orientation shown here hydrophilic liquid can penetrate
casily into the tissue placed 1n mould 1.

In the ortentation shown in FIG. 5d rack 20 1s rotated in
clockwise direction around shaift 21 relative to the orientation
shown 1n FIG. 5a such that the mould extends substantially
horizontally, wherein openings 4 of moulds 1 face upward. In
the orientation shown here moulds 1 can be filled 1n simple
manner with paraifin for the purpose of embedding the tissue
from which water has been extracted. When moulds 1 have
been filled with parailin, moulds 1 can be taken out of rack 20,
alter which the paraifin 1s cooled.

To enable cutting of sections the housing 1s separated from
the enclosing element saturated with paraifin, wherein the
tissue material likewise embedded 1n parailin remains
attached to the enclosing element and 1s secured with the
enclosing element in the microtome apparatus.

It will be apparent that the invention 1s not limited to the
exemplary embodiments shown and described here, but that
within the scope of the appended claims numerous variants
are possible which will be self-evident to the skilled person 1n
this field. It 1s thus possible for instance to arrange a plurality
of racks 1n the holder which are each rotatable around a
horizontal shafit.

The method and device according to the imnvention make it
possible to prepare tissue material 1n a single device, wherein
it 1s no longer necessary to take pretreated tissue material out
of a holder and place it 1n a mould. By providing an assembly
of a mould and a closing element for the mould which 1s
permeable to liquids, more specifically treatment liquids, it
now becomes possible to give tissue material enclosed in the
mould a pretreatment and to embed 1t 1n a matrix material
without the tissue matenal leaving or having to leave the
mould.

The mvention claimed 1s:

1. Device for preparing tissue material by contacting the
tissue material with a liquid, the device, comprising a liquid
container configured to recerve said liquid;

a carrier for carrying at least one assembly of a mould and

an enclosing element coupled thereto; and

a shaft;

wherein the mould comprises a housing provided with a

receiving space for the tissue material and an opening for
placing the tissue material into the receiving space, and
coupling means for coupling the enclosing element to
the mould, the enclosing element being adapted for
enclosing the tissue material liquid-permeably 1n the
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receiving space, wherein the carrier 1s rotatable around
the shaft to adjust the orientation of the carrier in the
liquid container; and

wherein the device further comprises means for varying the

level of said liquid 1n the liquid container.

2. Device as claimed 1n claim 1, wherein the device 1s
adapted to translate liquid held 1n the liquid container and the
carrier relative to each other.

3. Device as claimed in claim 1, comprising a carrier in
which a number of assemblies of mould and enclosing ele-
ment can be received, wherein the carrier 1s rotatable about a
preferably horizontal shaft.

4. Device as claimed 1n claim 1, comprising means for
guiding tissue material placed in the receiving space of said
mould through the liquid 1n the liquid container.

5. Device as claimed 1n claim 1, comprising means for
exchanging a first liquid 1n the liquid container with a second
liquid that differs from the first liquid.

6. Device as claimed 1n claim 5, wherein the first liquad
comprises a pretreatment liquid for extracting water from the
tissue material, and the second liquid comprises a matrix
material for embedding the tissue matenal.

7. Device as claimed 1n claim 1, wherein the means for
varying the level of the liquid are adapted to repeatedly raise
and lower the level of the liquid in the container such that the
tissue material repeatedly lies above and below the level of

the liquad.

8. Device as claimed 1n claim 7, wherein the shaft 1s
adapted to position a mould with 1ts enclosing element facing
at least partially downward during lowering the level of the
liquid 1n the container, and at least partially upward when
raising the level of the liquid 1n the container.

9. Device as claimed 1n claim 7, wherein the shaft is
adapted to position a mould with its enclosing element under
an oblique angle relative to the horizontal direction when the
level of the liquid 1n the container 1s raised.

10. Device as claimed in claim 9, wherein the oblique angle
1s larger than 45°.

11. Device as claimed 1n claim 7, wherein the shatt 1s
adapted to position a mould with 1ts enclosing element sub-
stantially vertical when the level of the liquid in the container
1s lowered.

12. Device as claimed 1n claim 7, wherein the shaft is
adapted to position a mould with 1ts enclosing element sub-
stantially horizontal when a first liquid 1n the liquid container
1s exchanged with a second liquid that differs from the first
liquad.
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